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It is difficult to obtain unsaturated fatty acids with high purity using a single 
method. In this thesis, unsaturated fatty acid with high purity was obtained using urea 
inclusion method combined with simulated moving bed(SMB) chromatography. The 
process was as follows: firstly, the crude oils containing unsaturated fatty acid were 
transformed to ethyl ester mixtures after de-gumming and esterification; secondly, the 
ethyl ester mixtures were purified by urea inclusion and supercritical fluid 
chromatography; SMB chromatographic technology was then applied to further purify 
the unsaturated fatty acid ethyl esters. The purity of arachidonic acid ethyl ester 
(AA-EE) reached up to 98% after the whole process. What is more, the SMB 
processes for the separation of ternary mixtures in linear and nonlinear 
chromatography modes were investigated. Details for the process are as follows. 
Firstly, to learn the basic properties and compositions of the crude oils, the acid 
value, saponification value, iodine value, peroxide value, content of unsaponifiable 
matter and phospholipids content of the crude oils were evaluated. Based on these 
results, it is possible to calculate more parameters of arachidonic acid crude oil and 
crude fish oil, such as average molar mass, average carbon-carbon double bonds 
number, and average carbon number of fatty acids. Also, liquid chromatography-mass 
spectrometry analysis of the two crude oils was carried out to obtain information for 
the fatty acid compositions of the two oils. 
Secondly, it is possible to get high purity AA-EE by combining urea inclusion 
and SMB. After urea inclusion, the origin AA-EE mixture containing 9 components is 
purified to a binary mixture. Then, AA-EE is obtained with 98% purity using SMB 
technology for binary separation 
Afterwards, to extend the application of SMB for ternary separation, SMB for 
ternary mixture separation in linear adsorption was studied. In linear adsorption, the 
recovery of five-zone SMB for ternary separation may decrease. This phenomenon 
was caused by the delay and back-mixing of the bypass concentration wave. The dead 















could not concentrate on specific time. Six-zone SMB was proposed to solve the 
decrease of recovery. It was demonstrated theoretically and practically that six-zone 
SMB is a good solution to the problem of the recovery decreasing. 
Finally, five-zone and six-zone cascade SMBs were studied in nonlinear 
condition. Multi-component competitive adsorption model was established to predict 
SMB process in linear and nonlinear conditions. The separable region was determined 
by experiment using fish oil ethyl ester as the feed. Moreover, the good agreement 
between simulation and experimental data indicates that the model established here is 
able to predict and guide further experiments. 
Key Words: simulated moving bed chromatography; nonlinear; fish oil ethyl 
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 错流色谱中，洗脱液流向与固定相运动方向相垂直(交错)，如图 1- 1。最早
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